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ABSTRACT

At Chiang Mai University a research program has been started to employ a
B2Cf source for brachytherapy of advanced cervical cancer. It is intended to
enhance the tumor dose via the boron neutron capture reaction. For treatment
planning the dose distribution in water from fast neutron, gamma and boron
enhanced dose has to be known to high accuracy. Up to now mainly Monte Carlo
calculations are available for this purpose.

The different dose components around the *°Cf source were measured
using a TE/TE ionization chamber for the total dose, a Mg/Ar ionization chamber
and a GM counter for the gamma dose. For the first time the thermal neutron dose
of #2Cf was measured by using a calibrated boron-10 coated ionization chamber
with magnesium wall material. All dose components were determined between 1.5
cm and 20 cm distance from the source. The results also were compared to MCNP
calculations.

The results show that the relative amount of neutron dose almost linearly
decreases from 60% near the source to 10% at 20 cm, whereas the gamma dose
increases from 40% to 90% of the total dose. The thermal neuiron dose shows a
sharp increase from 0.1% at 1.5 cm distance to 1.5% of the total dose at 9.5 cm
distance. Above 10 cm it slowly decreases. Thus the 50 ppm boron dose peaks at
9.5 cm distance from the source with a dose enhancement of 28% of the total dose.

Alternative to an ionization chamber, thermoluminescence dosemeters, in
particular CaF»:Tm (TLD300), were studied in the *°Cf mixed radiation fields. To
measure the CaF,Tm emission spectra a low cost high resolution fibre optic
spectrometer containing a 2048 pixels CCD array was built. The wavelength
resolution is 1 nm and the spectra could be taken from CaFy:Tm chips at dose levels
between 10 and 60 Gy. This allowed for line width discrimination of the spectral
peaks. It was found that the CaF.:Tm spectrum exhibits lines with different line
splitting, which allowed for all but one line to identify the energy leveis of Tm® from
which they originate . For dosimetric applications, the spectra taken allow the peak
height ratio of the two main glow peaks of CaF,:Tm to be determined as a function



of the spectral sensitivity of the TLD reader. The peaks height ratio was used to
determine fast neutron and gamma dose simultaneously in **Cf field.

To measure the alpha dose from 9B(n,a)’Li reaction, TLD300 were
implanted with '°B ions from a 20kV ion implanter. The implanted TLDs were
irradiated in thermal neutron column of a reactor. The alpha enhanced dose were
obvious shown in the glow curve of the implanted TiDs. This allowed the
determination of '°B enhanced dose as a function of the '°B concentration.

For treatment planning a code developed for calculations of gamma dose
was used to generate the dose distributions of fast and thermal neutrons and
photons. To the dose distributions of these components measured with ionization
chambers and a GM counter analytical functions were fitted. Measured and
simulated dose distributions transverse and along the *°Cf source were compared
to evaluate the quality of the dose simulation. As these comparisons show reliable
results, the treatment planning can he used for the generation of isodose to optimize
the treatment procedure with respect to the fast neutrons, photons and boron
enhanced thermal neutrons of the #**Cf source.
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